CHFR methylation strongly correlates with methylation of DNA damage repair and apoptotic pathway genes in non-small cell lung cancer.
DNA methylation occurs commonly in non-small cell lung cancer (NSCLC). We sought to determine the frequency and relationship of methylation of key genes involved in the pathways of mitotic checkpoint control, DNA damage repair, apoptosis, and growth factor signaling in these patients. We analyzed the DNA methylation status of eight genes (CHFR, FANCF, MGMT, p16, DAPK, ASC or TMS-1, RAR-B, and CRBP1) using nested methylation-specific PCR (MSP) on over 314 paraffin-embedded, human non-small cell lung cancer samples. We determined the methylation frequency of each gene in addition to the association of the methylation of each gene with other members of the panel. Methylation was a common event in these samples. Our methylation analysis showed frequencies of methylation of 10% for CHFR, 14% for FANCF, 30% for MGMT, 29% for p16, 17% for DAPK, 33% for ASC, 38% for RAR-B, and 7% for CRBP1. There was a strong correlation between methylation of the mitotic G2-M checkpoint gene, CHFR, and methylation of other genes in our panel involved in DNA damage repair (FANCF and MGMT) and apoptosis (DAPK and ASC) but not with other genes in our panel, including p16 (the G1-S checkpoint gene), CRBP1, or RAR-B. In addition, MGMT methylation strongly correlated with the pro-apoptotic gene, ASC. There are distinct associations of methylated genes in non-small cell lung cancer involving DNA damage repair, apoptosis, and the G2-M mitotic checkpoint control. Further studies are warranted to determine whether these methylation patterns have implications for prognosis in addition to prediction of response to chemotherapeutic agents commonly used in the treatment of non-small cell lung cancer, such as radiotherapy and platinum- or taxane-based chemotherapy.